Thapsigargin selectively rescues the trafficking defective LQT2 channels G601S and F805C.
Several mutations in the human ether-a-go-go-related K+ channel gene (HERG or KCNH2) cause long QT syndrome (LQT2) by reducing the intracellular transport (trafficking) of the channel protein to the cell surface. Drugs that bind to and block HERG channels (i.e. E4031) rescue the surface expression of some trafficking defective LQT2 mutations. Because these drugs potently block HERG current, their ability to correct congenital LQT is confounded by their risk of causing acquired LQT. We tested the hypothesis that pharmacological rescue can occur without HERG channel block. Thapsigargin (1 microM), a sarcoplasmic/endoplasmic reticulum Ca2+-ATPase inhibitor, rescued the surface expression of G601S, and it did so without blocking current. Thapsigargin-induced rescue and E4031-induced rescue caused complex glycosylation that was evident within 3 h of drug exposure. Disruption of the Golgi apparatus with brefeldin A prevented thapsigargin- and E4031-induced rescue of IG01S. Confocal imaging showed that G601S protein is predominantly "trapped" intracellularly and that both thapsigargin and E4031 promote its relocation to the surface membrane. We also studied two other trafficking defective LQT2 mutations. Thapsigargin rescued the C terminus mutation F805C but not N470D, whereas E4031 rescued N470D but not F805C. Other sarcoplasmic/endoplasmic reticulum Ca2+-ATPase inhibitors did not rescue G601S or F805C. This study 1) supports the hypothesis that the LQT2 trafficking defective phenotype can be reversed without blocking the channel; 2) demonstrates pharmacological rescue of a C terminus LQT2 mutation; and 3) shows that thapsigargin can correct trafficking defective phenotypes in more than one channel type and disease (i.e. LQT2 and cystic fibrosis).